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Ultra-High Temperature Ceramics (UHTC’s) 
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SHARP-B1 Flight Results Summary 
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constraint, surface temps of +5000° F generated 
No communication blackout, normal RF attenuation was reduced. 
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SHARP-B2 Launch & Recovery Highlights 






SHARP-B2 Strake Response Highlights 
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SHARP Program Yet to Be Accomplished/Funded 
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Summary of SHARP Program 
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HL-20 Ascent Stack 


HL-20 Chosen for Tools Validation 
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Vehicle Sizing and Closure Process 



Wind Tunnel Testing 











HAVOC Design Methodology 


00 


T3 

25 S 

cs o 

• PN 

c/3 ts 

•pp flj 

£ N 

»pp 

"3 S 

S '-s 

C« Q- 

2 ©| 


C/3 • pH 

^ J3 

C/3 Q 

* >1 

a u 

u *5. 

g ^1 

ci *a 

& o 

C/3 


13 ®) 

fu 

0 ) O 

fl > 

o ^ 

o 53 

o V 

X ~a 
s o 


C3 C/3 

0 0> 

1 pfi 
Qp ^ 


c/S < 

P^ CS 

D « 

1 3 

^ >> 

0 ) G 

C c 

a | 

cr 3 


c/3 irj 

•Pp 

C/3 c 

^ rS 

— u 


"d 

<D 

p-T (D 

G 

<u c/3 

s S 

°° 
’’<5 "d 

<D G 

^ erf 
i) -t— > 

oci G 

+-> ^ d 

o B P 

-d u 


C* g 5 ? 

fl 5 J 2 

S o to/) 

,H <D X3 
^ G Z* 

C ^ G 


<D cd 
> G 

T3 "O 


to/j G 

u u 
o o 
> > 
< < 
ffi ffi 


a S 

^ C/3 


^ r ^ 

C/3 W 


- Rapid Aircraft Modeler 



Create and verify geometry for conceptual designs (HAVOC, ACSYNT...) 
Calculation of wetted areas and volumes 

Generate geometry for more detailed analysis codes (FLO 107- MB, TIGER, GASP... 



on Development 



RAM Models 



Configuration Characteristics 



^Preliminary results, body only. 


A HAVOC Newtonian Aerodynamics 

/ Ames Research center HL-20 and SHARP-V5, Mach 25, Q=10 psf 
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Laminar Peak Heating Points 

HAVOC Results 
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Aerothermal environment is within APC of UHTC and ACC 


SHARP-V5 TPS/Structural Lay Up 
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APC: Aerothermal Performance Constraints 
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Trajectory Optimization 
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1SS Ground Track vs. Cross Range 
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Significant Cross-Range advantages with SHARP-V5 


A Ascent Abort Trajectories 

/ Ames Research Center Optimization 



(lu>0 apnjjiiv 


Velocity (km/sec) 




Abort Trajectories HL-20 and SHARP-V 5 



Significant Abort advantages with SHARP-V5 


A Abort Trajectories 

/ Ames Research Center HL-20 and SHARP-V5 





max. time Gander — 370 sec 
min. time Shannon =j 296 sec 



Landing Simulations 
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Significant Landing advantages with SHARP-V5 


Summary of Ames Sharp CTV Architecture Study 
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VF-RITE Goal and Objectives 
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Apply return knowledge to design team to rapidly re-design CTV and 
obtain pilot evaluations on new design 
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Crew Transfer Vehicle 
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• Cross range capability greater than 2000 nm 

• Subsonic L/D greater than 4 


Integrated Design and RITE Process 
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Subsequent configurations were named CV1 through CV5 
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Wing twist = -12.4° 

Elevator up = 0.05° for Mach 0.3 
Elevator down = 5.2° for Mach 6.0 


Concept Vehicle 3 

/ Ames Research Center 

Design Objective 

• Add wing dihedral to stabilize lateral-directional stability modes 
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